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(57)Abstract: 

PURPOSE: To erect the triple well structure fit for 
miniaturization in high noise resistance due to minor 
carriers without increasing the masking steps while 
lessening the gap between wells. 
CONSTITUTION: The title semiconductor device is 
composed of a buried layer 2 in the opposite conductivity 
type to that of a p type silicon substrate 1 formed on the 
whole surface of said substrate 1 , the first p type well 3, 
wall regions 6 in the opposite conductivity type to that of 
the substrate 1 encircling the periphery of the first p well 
3 continuously formed from the buried layer 2 to the 
surface of the substrate 1, the second p well 4 and the 
third n well 5 from the surface of the substrate 1 to the 
inside while the third n well 5 is to be brought into 
contact with the buried layer 2. 
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^mS€*"f 5SS1®$**£, filESSl©tfx;HI2 

LTJ&SS ft, MTESfi £fi»«>»*S!**r 5 f * - 
j!5E£ffig®a>&rtS5K:StU flJESStR 

***U iitlE!g3©$x*£i&ElI»&*@£&ftl!;* 
[*#S2] ^#g£rt&CiitlE¥»#g8c£ffl£fr 

*> erases *>* mBa6fi4ni:»wB*irr*»2«) 

»5©*x***U IlEffi«1g#£s3Eil»i£*Jl£ 
RlJ«SfcB!»T|WB«*a*«4»3.lll50i»x* 

[§!#3g3] ¥&#££rt3K?BE¥iS#£<g±Iifcfc> 

IS H09iAi, KrE£l©9x*JS2Z£S*&H*s h5 

SIBSS4fi«©»«§a*«T5f *~^ffl«4^ 1013 
Sffi i HWHHB***" 5^ 2 cd * x *&tfSI4 © >> x 

0*54)9 x*£*U «IESB3©*x*XOffflnE»5 
Ox^^flEffitolifrJSAOS^feEC^Sti, ml 
ESI 3 <0 * x JVRtf liifE* 5C9i * £IEf£S!i*>&«Wa 

[8J#JS4] §S*3S2E®©Jg2®i>x;uSU ! gl4cor> 
HURSfcSfi&WWWffl 

(aggs] va**ffl^a^fc^*a«RiB*»& 

&5p«ft*iU[AUfflEafi*4HU*flHBeDJB2©f »^ 
^6^iKfe*«ALMESffi4H^O®«S!©a53 0-> 
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Xg£, flE^#g«©£®Cfcfc ^ 
S3E f * - MWUCWW * BrE ®& 3 EVA S ft 8 £ 

£g ALNESS US9mi!«)S 2©f» 

jRWcwftastsaiB*' #a udessz ts. 
nomnsi<om 3 09 » ^sy^ 5 © 9 x juz%j$.tz 

^fc^x?«J!H>gag£ftK*»£3£AU mfES 
ffitiii:^€S©^i©ffiMia«€^/s-raxg<fcs 83 

*a^@sa*toe i, FW***AU m&'M&tmvm 
20 mg!©si2©js<g««*«2j£T5igts 

S«fi&K:^«a*«AUffilEffi«4S«»SS©f *- 

t) **Efe£ »a usdESffi is** ©#«s*** as© 

a^SKifcSJ^CJBJwSft, mlESi! 2 ©ffifiM«« 
t5ES»a*r® fc W k::6»ob3ES«>2>*JI iCb 

• EHiof x*«at)H*» B5ES«>ii*-a«BiiEe?* 

30 -/u«B«K:««4r«BfS«>WSK:jg*3ft5£i*«pia 

JRK**» A L MESffi 4 m liaSmi!©SI 1 © * x A* 

»dW-<5X8£, ▼X^*JBl«»Ry)H»*ttMBni 
d»65F«fe*S»AtilEilffii^U«!«S©»2©fx 

*aa c *4©-&x,*«Jg*-J-5Mi, •rxi'«fflv>2 

«wc*«*atR«ffii6»©'ra«*t«AU«Es«iR 

*f ©^S©S5 3 © £ x ^RtfUS 5»*x* ZJ&til'f 5 
Igi, -«rx?*ffl^a*?KJK:^««*«At«xaStS 

^»StS©±ffii-fcfct)^*l^S^AU f JESffi t fi« 

H5E**-^«ttfi8E®l©f x;v*HKt)H*s S5E 
a»ii*^«3ilESI 3 © •> x ;u £ miEii! 5 © * x * t« 
HI L*»o83Ef * - *«*Kl»MrJ- 5iriS£ffl8E3 CJg* 

sftsc i*ttat-r s*»tMsn©Ba^fe. 

[JBW©»«^KM] 
[000 1] 

so a»ac«*>t>, «c*«»Ki««sftfcf x*©«a 
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[0002] 

[«£*©&«] 5S^s ¥8fcsK?®1*ia<tK:#t\ *3 

*+y7©£AC#5V7 hX7-B&it*f?tt^Ct^ 

[0003] ttxmv xAmmx.vivB&ismomi 
*e»§*ifcssi©p£x;K mmKopVxM&tm 

A92€«^ (Iia) s *©&&&3Ii::«k *)**£&©& 

mfji>\ mao*isK3RK«tirtWi*iK«fa era 

b) . S&e»l©pt>x*j&fc©fc»®7* 
hvx*3l*««ffln*x/l>9««rtR:^JfcU B-f* 

0p.9x*ajraMt£ti8 (iso . tfc* ifBSffln 

0x*9fIiSftC»2©P$**}&S©fcfc©:7* f 1/ 
i>XhvX741£0j£U B^*>}$A42£fTft9£<!!: 

(Igd) „ SSCt&SIInO x/l/9. SSI2©p 
->x*4fi*^K*3©nf x*J&S©fcl&©7* 

T?. ^3®nf x;u5*«^«StL5 (lie) „ *© 

8u &&3£ft i^^i«w«kafca t i«gixft*ff ft 

■C, ««»CSfili»»Sftfc»l©Pf x*3, « 
, ^»CSffilCS»LT^5^2©pC?x;v4.^3© 
n$x*5#*tl-eaaJ&£3ft5 (Igf) . 
[0 0 0 4] tMH&x/ldftftC*t*TlMeVflXO 

©, x;H»^SCJf J E:ffi^>£^©«!!I2to^T 

aM*#sabft* { ?>i$iM-r5. gi6«^©^x>»v©fi! 
aavtojgrt^rissntriswiiBi-cfts. bisk* 

^T> lttpS¥*{tS&. 3tt*SWK:Sfi£»*3ft 
fcglCp^i^ 31tt«S»K:t&*S*lfc»l©pf 
x;v^©fc«6©7* H/J>X h ^x^* 4ti^2fflp 
0xJK 41(ig2©p£xrt'Jgj£©fcs!>ffl:7* h u^X 
5B83<Dn!>x*, 51tt»3©n*x*» 
j$®fc«>©7* h l/^ 2ttffi»5i*iS«, 2 

l«litti£*«I«jgj£©;fcfc©7* 1- l/f^ h v**, 6 

l/^hvXi'T$5. -f #V8EA22, 32.42. 52, 62£ffl 
^fc#* x ;i> #-$«•*?©* * v 

ttA*«^fc«A» **Efc©&»*?5ft5#I&W!&<f» 
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ffiSfftlfig S DM 8 9 - 3 3 . 8 7 t>~ 9 2 «- S> . 
1 989*fi;:S3S*XT^5., 

[0 0 0 5] *i*^*Sli^B (DRAM) Ttty* 

u pe7x^rtcft©sffiA-rTx*-§-^5. 

n * x /UrttiE© ^ -f 7 X 2 C t T'^HIHIS 

fc 2 x*F*3CAt>i&tf£ ft^. *©eSV7l- 

7 0 x^-i^MtfCJSaiJKOnMOS f7V^*H 
38£-f 5iW&*¥ UT-CiS-b^x-^KS©^*' 

x^rt^sftsissR^^^-rs-it?^*^ 7 

-fflfACfls^y? hx5-«B&<*Ci*«pIffi<!:ft5. 
[0006] 

[%Mi«iB^LJ:-5i-r5IR®] L^Lfti&^flai 

20 «li«5»S*ifcjgl©pf **3i««WK:StSl«i 
S«l/Tl'»S»2©p!>x;i/4©lffl©««K:*V'>T^>S 

ftSfctt^ , rffi<ft«.©*5» 85«$tifc^l©Pf x;v 
3 ©$$*» &££C&8 LTl^Sg 2 © p f x *4Sga5 

*r-©?iit€/hs <-j-8fwe*i\ s??©a»<bK^ 

[0 0 0 7] «2©*aC*^Ttt, B^ftC 

1 ** tifc^ 1 © p e» x ;v 3 JS®CJg©ii*- 

30 ACie>»V*fl*CW*»A* l fi*.fifc»» 

£a&8#«H©«^*tt®«8raffi«ft^. U^bft 
# c.ig^ai^^^-x-c-f # vffiAK:*t % f B^*)^ 
fia<#SX#frS3rrfc», £ffiSffitti£©nM» 
jg&a<fi<ft!K fg£S*i*:?Fll©pf x;U3JS8a5^e> 
£8c UT H 3 SI 2 © p •> x *4fi3 i ©Iffltr v 
5 1 X * - « S fc» © n SPFSE^iB 

S^JKt-S^SA^S. ■?:©&». nS^SEfeiiJK© 
B!^»>*-^«6^©fti5>tw7* h i/f^ h^X^6 
Hftj©P-<*>aA62«ffftibftlttHift 

40 ^ftl^o i:©**-^^^®^*©^* hUJ>X h 

x^^fc-B-ss*^< uft^i3H?©a«<bcw*-e 

[0 0 0 8] *»WB±§BP31S/iSiC{E*., ^©tSCTft 

^©lBji^ffi«li{ft-r5 fc©-e*5, 
[0009] 

50 [Kis^^-refcftffl?©] *i8nj©is*3a i c#*> 
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3¥$#£B& jj3HB*R»e»fc"rafc»» 
WB*»6rt*Kse, •was«*Hfc*Bffl**rr*» 

lof x^i* HilEBlOf x*JiB£]Et>B*, mIS 
S»&*l*>&S<lEg«gffi*^B8LT^tf 3*u H 
Ba«&5W0»«H**"rs BBS 

ssB*>&n8e£*« g&EStstPUbSBSteWfa 
§?2©f x*£, i>E£&sn»&ftVK:s&. toeas 

B&JJM©BBffl*Bt-«B3©f x**»U HOES! 
3 O 9 x ^*#SSK>ii^ ig«S-&fc C i S1f ffi i 

fa. 

[0 010] *£n<DB$B 2 5 ^ttStEtSs 

*u BESS4fi*t©»BS**rr5S»a*S&» mf 
Ea«£|a!t£8a**LH8EStta*BJ: Dftt**M 
<fejgffi*%1-5«{g^«E<!:, BE£BSB*6rt&C£ 
t>, BBSfi£BfcBBS!*B:r*Bl0f «9 
EBl©f x»B2*]Kt>B*> lilEffi»a*JIfr&ml 

nmzGtzv *-*a*&» ne£SSBfr&ft*£ 
««HStwi;»*ffl**-r«»2<!)f x/i'Ra' 

*4<oi>x*4, Bf9M«B*&n*K£&« mlES 
ffi££fcf©$£S*:frf aB3 Of x/l/Ktf2g 5 Of x 

***u iiwiflMB«*mai»a*Jiiwi5a!«5c 

[0011] #S8M0B*JI3 C&fca*g#gBtt, 

n, BEB«£fi»«!>B«ffl**i"asi!>a*Bi* ft 
BffSBBCBB&E&nu*BS*tt < r asg 1 ©f * 

STSSlOf xA^jS*Blt)H*, B3ES«>a* 
Bfr&BEBS.«B«Tffi«LT»jSSft» mlS££<fc 

$ms!*»"j-ass2©f x^xvsUof x*i, lite 
g££S*f©g®s*«f asg 3 © f x * jtofn 5 © f 

x»«*U (5016^3 ©fx^SC?B0E§l5 Of x/v*t 
«EB»&*Bi&«vMfcBK:»*S*u Ml5lg3©f 
x *fttf fWB» 5 © f x n, £fJESi»a*Ja 4<BflB 
^*c&*Bfifc«. 

[0 0 12] *A:*fgW©i!*JS4^#i3 5^»SS 
Wv B*JH2E«©SS20f x^Rffa54©f xAJKff 

o, attaint RbaiscsfijiKusssioffiiSfa 

«**U BEB«4B2«f x*RtHB4©f *JWS 

So 

[0 0 13] *&BoB3ro5Cti;ba¥Btt&B0S 
B*ifett, ^***B^BBttC*»#BBBB*»&* 
N««B^LBSS«£n^BffiBoB 1 ©f x*«£ 
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*«&*baubebb£ if mnme>m2 © f x 

&*«fe€gAUilIE£«<!:£#0$Bi!©B3©f x 
gi> BI^fHS«0±BCfcfc «>*«**» A Uffl 

Ege£fitt©$ms*wras»ii*i€^#rax 

g<!:£B*., WEf *-*B«tiinEBl®f x*«a 
£B»>H*, •nM»>^BttBBB3«>f x*ROTH 
/0 Ef *-*B«KBB , r*Bf3fe«>»SK**8*iSCi 
fcftBira. 

[0 0 14] *JIMOB*«6C«t>5^ftSfiOB 
vx**B^««fl&fc^#B«SBB*&* 
M^€«ALI9IBSffii:raUS«S!©^ 1 ©f x**» 
«rai3Bi» ▼ X**B^BBfl&C¥»*tSB»B*' 
&*BB**AUBEaSSfcBl5«BB©B2©f'x* 

ttfcsNWttsesB* e>**E&*igA LfwEStf; £B» 

0&«I!0g 3 © f x *atFB 5 © f x * € JE^f -5 X 
-20 S£, BI»2©f x*RIFB4©f x*BJ»*fcffiV* 
fc^x**B^BBlEM>C'FBB**AU MESS 
£WC««ffl©Bl©»BBB*»«**Ifi^ b3E 
B 3 © f x /u&tfg 5 0 f x AMBCB <r\fc 
B^SES*WK.3FHtt*»AU «DIBS«ilRlU^S 
ffl©B2©»BB**»*TaX8£. <rX?*Bt*B 
KWfc*BB**Al/ttEBB&K*f«Bfi© f * -* 
B«*»*r*Ifii» »B216B(tt«g«>±Be*>fcft 
W**»ALBBB«ifi**©BBffl* 5 W««»a 
*B*»*r*XS£*B*., MEBl©»«B«ttB 
30 E«»a*BiraU«3CfroBBB»a*flJ:»>fcW " 
i*fi*£aa±3fcB«S*w BEB2©»fl«fcttB 
EB»a*B&Hl5«SCfr^BEB»&*BJ:t>'l»B 
^«Kfctt«J:9K»B8*U BEf *-*B«ttBE 
BlOf xA*lRt»H*» BEB»a*Btt«Ef *- 
*B«CB»TSBBO*SK:B*S*xSCt*«Fai 

[0 0 15] *BH©B**7C«fc*aMM«*B©B 
BJWStt, T**«B^aK«fc^*MfiBBfr&'F 
MB*»ALBEB«iBC»Bffl©Bl©f x**B 

6 **6«5 £8 A L BESfi £ H UBBffloB 2 © f x * 
Rtf»40f x**»BraxB4» vaftB^a* 
f&e^ttSSBB* A LSlEStS 4R» 

ob^bob 3 o f x ;uay§i 5 © f x ax 

St» ▼^^*B^BBttC^*8ft**ALBEB«i 
*^J3tt"aig£, nus2^ 
^«©£BCfefc0^ft*BALBEBBi:E**© 

»«B*^affl»a*B*B«-raxsi*B«.. S3 

Ef *-*B«»4BDEBl®f x**Bt»B*» I5ES 
50 oa*®t4f3E® 3 0 f x ;i/ i fifjEB 5 Of x * i»K 
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tOO 1 6] 

0 x ;u iSIS i PI D^mjg « «f 5 lg 2 o f x 

®&%? *)&mm&i*ti* tizmi 

©!)i;i'ii2(0'>=A4t, gii©f x;Mffi[ffiJIIj2£5& 

S f * - A|g#*aT|g 2 © f x J£K* 
tfj 3 tifc f x /i> ©}&£*< nTtE i ft 5 . 

[0 0 17] Hi*«2aitfii««6t*ba¥»{MiE 
4<5!)***<, ai®fx;HB®ra2I*at>B*S»&' 

t-easKL fcagts«©«ms* 

3 £ £ T»«*fi©3p«*««4gE*fi*K: 
•f-5 5©T, ^©fx^SgSB^Sf*--"' 

iflniJtBtttS. gll0<7**a®©&»>£* 
*X8*«S*tt < ¥*#*«E£lBiaMW" 
5©t?s XH**liar8**<fl«Wt!:tSa***ifcf * 

5SS3 © t> x ^XtfJB 5 © t> x ;H£gi5©Sfc&*3i 

•C, ^3©'?x7Vit>*-;^«S.a f a*!)li*^i© 

[0 0 18] !*I4feJ:yaM6Cff,fo5*f*S 
B*J:ff*®aiS:&8cCJ:t>, ^2©fx;i/Sr/SI4© 

9 x /nE»©s«>&;Mfi« ii^uissc? ce»a,*.fa« J: 

SafS«Mt3Cit, g2©S xWg40Ui 

sa-fc t» ©m«<ftj£«u sens? 2 »A£sg4®*« 
[0019] m?m3i3i:vm*i%7&%t>5¥m#m 
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x^S»»40f x*tt, aw*WR±ne««s*ifc 

caaBuaistu afc&iof x*i:ss2©f x^&tf 
a*«w*» 6 sesffi 4 -can t, fcss ££*i©8ms 

* - *«**JMW 5 C 4-e«t&fto^RMMWMe«9B* 

sacra sot?,. jmcixjni«!> 

■f 5C£s&njJflg£fc5. §11 ©f xAJSffi*8 

ITT *IS^8***<**** 

|£S$*ifc9xA©^##RjBg££5. S6»C, Sffii 
EttfMWtS***" 5^ 3 ©fx >\>&&% 5 © if x * 
«*ii*fla«4©WHcffi»*Wt«£li^ 313 ©fx 

©m^Kj^n^niegtaao 

[0020] 

[0021] (UlSAl) SI (a) li*8!H®*ltffll 
1 4U-CS*3glC^Ufc^#SS0Wfffiat?*5. 
■ 1 (a) C*^TlttjfcBa»«10~2 0QcmaiE 
© p Si/ 9 3 2l4S«tliKW©«€S!«#-r 5 

n aa&&MML suasai t m tummmt * mi 
©p<>x^ ««fiiiraii;**s**"i***2©p$ 

30 "C*5. tfcH7C*VT, (a)~(e)tta»a*ii* 
2, »10p$x*8» *2«pfxH S3fflnfi 

[0022] a»j&*«*2 tt¥MKr«:{4Sffii±®t: 

»1.5tfmT?*5. 6 tt» TBBCra 

l©pf x^3©raffl4H2'3lffl^ ffl»ii*fB«2±iffl 

40 fcfc±c«-f aware* *«^(MWUK»*t4B7 

(eJCftioKv K-t:y^Siafc^ifiE%* { S®lS 
BSreBiaU J£tB©S-&B5©aiS Jw«*&2 . 0 umT? 
*S. 

[0023] glOp<7s/i'3IJ> spufltjcttiiffl*** 
*-;u^JS6trH*n5fi5jST% *0**fEteaffi4W&fci 
H7(b>C^-rJ:3l^ ±.ffi*<i£tgl©^llt'SSb. l£ 
ffi©S^ffi©«3 Jpwj«»1.5wmt?ft»), Kffi**a 

50 [ o o 2 4 ] ^ 2 © p f x ;u4 its- ^a^aa^ff * { h 
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7 (c) tiS «k 5 OgfB©&£®©i83 J P* a W» 
1 .5 xxmT-fclK l£!8a<8©&*$«2±ffiC£r<5 

0«BC*SU asB*««»a*tB*2±lBK:«UT^ 

[0 0 2 5] Sg3©n7x*5tt, 7NMUC&ftB*B 
7 (d) Cms*x5 J: 9 fcIgffi©ig£Ii©&S J Nwa«» 
1.5iimt?*»)> fflsffi* t a«>3i*-^«2±fflCS-rS 

flSigittS. s&c §i3©nt>x;i/5«±ffi#gei 

©SffiCSSU JgffiA<S»&;Mi«2±BffK:&l,TV> 

[0 0 2 6] *Si66MK:^fc«!3SCJ:n«s SSI Op 
•>x*3<0***«W«kfiS*«<EW*«*t>» H20 

[0027] -03£UT, DRAMC*5tt5V7 
-»«C*jtaWI!*»IUfc«*CO^-Ci«*<*. 77 
Fx5^cDfc»{:flOpf x^3rtS5C^*'J- 
•fe^^illt, 311 ©P* *A3»ftK«tt («*.«- 2 
V) £<f}fc-S3. £*-/l^&6CttlE©m& 

(0B*.ti+3.3V) «4>fc-8\ 3!l©p7x*3)32l 

0gAffilfc©fc»K:«» «10p$xA3, 
5. SSC, H10p**A3*DRAM©>*'J—fe 
tt±©UtV^«S£E*35<1" acid*Wffi<!:JSS. *© 
< # 7ftfpBS© v - x~ K vw y - *SSE©# 

il#&*iS#£frL:£T©n7x;waRi;m 
■eft*? ©fl»MbK:*fj'r*«. WAttDRAM^-f 

Tl*&BHVd« «iUi7- FaK^^-HHFSgWn 
MOSSH[**Wl/t»20pfx*4ffl*ca»6*i 

[0 0 2 8] *»W©SJl6fflllK:wUfc^*«B©a 
i&£i£«>10!l*s XiliB (H2) *ffl^"CBl5W 
S. JO8«**10~2 0Qe*©pffi!' , J= , >S!Sl± 

j£f fl8*.«7* h H» X t- v**31£Jgi£L 

TB-f*V£A32£, f|jUn9EA****~4 0 0Ke 



(6) !NPP83p5-267606 

10 

V, ttAF-X«2x 1 0 18 cm- 2 T-aA«f7<c^ (X 
ga) . SSI iRl>»tBffl**r5»2©P<' 
x*4*»«f8fc»K:» ggl±3il©p7 **3S 

TB**V42*fl*BttA****-4 0 0KeV, ft 
AK-XS3xlO l "cnr !! -t-ftA£ff&5 (IS 

b) . 3&csffiiis«©^ms**-ram3©ne» 

x^3RtfJS2©pf x^4fa«^©m«©*»rc, 7 
/0 *hl/PXhvx*51*$J*LTP**l'52*fl*.«ft 
Ai*;^-7 0 0KeV, &A K-XS1 x 1 0 ls c 
nr'T-ftAfcffft? (lie) . 
10 0 2 9] *©«, SfiliS«©»«S«*1-5n 

sw>r-M»i6«MW-sfc*c» ssi©p*x*3 

©JSBC7* h t/i>* l-'*'X2'61*^j£U2g:fg©P-<' 
#:/ftA62£* K5iaaEAx*^^-1.2MeV, ft 
AK-XS5X 1 0"cm- a fe±t) f ffiAx*;i'*-4 0 
OKeV, aAF-Xg3xlO"cm- 2, C}Tft? (X 

*«<» . aFfecaHRiiswoJWiffl^faaj&a* 

20 fB#2£^j£-rSfc»^ ^X^^-f 5fte<S£ 
l£ffifcP«f*:'22*8A**A'*--2MeV t ftAK 
-*glxl0 18 cm- 2 T-4#VftA£firft5. 88Hw 
T^&aftfb©fca©&&S*^*B 1 0 5 0'C, 2 B? 
PE3f7fc5£<!:fc.ktK ^lfflpf*^3i'^2©pfx 
;i/4*<kCJ ( Sffil £«fv&C*6»$*i*:7 x^ffi® (S 
1(a)) «»jjW***ng«itta. H»a* 
«#2> 3Sl©p7x;v3* g2©pf*H, 313© 
n 7 x )V 5 5 fc»© f * VftA©IBJ?£©JSli 

ao. Hc^2©p7x;i/4©j£as*^ mLi*m*>& 

[0 0 3 0] *HJSWK:j;ix«. 9 *->\>%i®6%.vm 
lfflpdiA3, g2©pfs^4. 3S3©nf x/U5 

B*ti«*i3SSfiRfffl©s»iaa*ffl^s c t * < ms© 

#»*££fttU «l©pe>x;u3SjS^*»&f 
6 £ HTSS 2 © p f x * 4«»CS5ffi»*«^S** 
Cii& { Plfigitt5o RfiFK, ffl»a*«*2 
$r*¥#<£©C'l'*VftALT^/£c<*T.3©"e, ^ 

40 s&c-»^i'xa©isiB^iea©«i)nc#'5»a 

[003 1] (^HgfS2) *55M©55Sf5«12tl/til« 
3§2K:^tfc*3i{*:3SffifflWfiSll _ efca0i (b) 
/F*E%5KK^fljEXfe5H8*fflVTBii!S'f S. El 

(b) C*l>Ts lHJtffifit* 5 ! 0~20QcmlE© 

atffl»a*<a«, suaiffiii^b^mss^-rag?!© 

p .7x;k 4ttffiSli^l;^mS!« : &-r53l2©p7x 
;K 5BSSl<!:S«©^mS!€%-ra®3©riO x;u, 

50 eBSgjiiS^ro^ss^ranS^^-^ia^x* 
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a. mmmtftmnm%-rzmmt&. mmm 
^u^ms^f agi4©f xma. loasei 
iSflcsims^-rasiswnSx^-efca. sfcB 

8 C* V*T, (a) ~ (f) t4S»ii*««2, ^lOpf* 
*3, g2.SS4©pf **U i3J5ffln^M, 
10. **-*8£6, ffi{8<S«7©#AOh'-^>^$^ 
fc^$feg£# : fi£jFl<Tl , >a. ««S«3|!f!i 
£8gm*©30l!8*«&Sa^LT^8. 
[00321 2 t4¥®fcCt4£ 2©pf* 

^4, S3©nt7*^5, Si4©p£x/V8, S5<Dnf 

x^io*fiss<ssi±®K:^sn , r*t)s *©**£& 

©SIS j w li»2.0/im-e&*), 6 «g» 

2 ±iSK:££C&-f8flfig£fc8. 
[0 03 3] Slp.Ox^l^ 3pEftn::t4[|]ffi#f * 

U JB5iBol?^BO»SJinritt»1.5iinit»*t)» £ 

i8««s»a*««2±iit«i-a«ai*a. sec, 

±n*H^TnS©*«fc££CHS^T^8. »2. 
WOpSxHSB. ^*Efegffi^^@8(c)C^ 

Bitifi«sftfc«usitts. *©*!*, jg2.^4o P 

* * *4,8©|IS6Uft8£H©BI!$ ttH 8 (f) C^S*i8 

i 5 euMwamoiKSS J oat?* a ® 2 . 7 «m 

[0 0 3 43 JB3,«50nf x*5,10tt, ^RKttSK 
#flj*<El8 (d)£>j*c?*i3 J: 5 CJffiH©»&ffi©8BS J 
unimi .5 Jim*?**; ±p)6<StglOgfflK:ffiS 

8ttB8(f)CS58*i.5J:5K«fMI**±iH®««i* 
Jcr (fil.3Mm) iSI3,lg5<t>n*x;i/5,10fiffl 
OtR*«*Jin» (fi 1.5 urn) OWOWSiftS, IB 
<BfS87tt, a»5i*««2CI'-t?vyS*ifcPJ:»J 
<b*i8*OB3»«K-t>^S*ifcWC> spfflffiOKtt± 
fBSS2.Sg4©p£xM.8, 333,SS5©n$x,n<5,10 
fcafc5«*K:©JMf&8S*i-a*8. *SOS«!K:^^fc 
fltiBC£t02, »l©p9x;P3i4±BB*«S«lSnc 
RSU )SM* t S«>5A^.^2±MC^L, ffli]®a<f * 
-JMfflUeCHinSflWC* ±ffl«HMrVCnffi©1H* 
CSS^CHtstia©*, aiUfc«fi*#*.5ii*«T 
tS. 3I2©p£x;U4. £4©p*x^8l4, ±E*< 
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[0 0 3 5] *3fi«ffl|C^U*:fl5[aCJ:*itt, 3I1©P 
&xJi»3©**tM8»CilttStt5aK*«fctU SI 2© 

p&x*4, ^©ptfx/us^m&cas-ra^i? 

^fcas^^tf*. S&Ks »2<Dp4*H £4 

©p * x *8©sfi«@^s-ea*:»u:sffi 1 &w&n 

ffi*Sit^2©p*x/l'4» ^4©pf x^8©Sfi«S2 
4 tti, Sfc^3,^5©n*x^5.10« 

a. 

10 [0036] #«38C*^T«b#S^©3IM0il©«£ 
DARM5»><-f*©v:7hx»-, m?5#J$8f 

tt©pn±c^ajifta. s6K:*i»a*»fflUfc»^ 

D RAM© / * U - * *Stt*W>*W© * 5 V *■> 7. 9 , 
0!|jLtiSS2fflp£x/l>4. »4©p*x*8»2SffilH® 

eflsi^jiH'oiWMbKwaifta. 5*3.315 

OfSSHfcCfl^f x *ttft£ f * -*<W6 £t4#lfca 
ffi <«*.«, **-M«6*+5VJ3,g5®nf 

20 x;i/5,10*+3.3V) c@jef a*"Cf9>yx^©* 
vs&ttB© k w -f y saraiain s # a c £ ** wae £ 

DRAMKfe^T 
14, A&®&C43^T#ES*xTV'>8IISiS£, 

UTJSiaHBSCWtaW^B, *»Onf x*|B (W 
f3©nfx;i'ti5©ni!xAiOl) 

«^t4*HJg«j©«ISCfcV>Tnrflgi«ca. 
30 [0 0 3 7] *»«©IOt«2K:*t*a 4 fy»<W5B®H 

jtffiSt* 1 1 0- 2 0 a cmgE© pfflf y 3 vss 1 ± 

e, stgitraustms^w-rs^icpf x/P3«^ 

*V82*«ita!xA**/i'*-4 0 0KeV, i£A K— 
Xfi2x 1 0 13 cm- a T-}xA<£fT<C7 (X8a) . $e 

csts 1 tnb»iiffi**r a gi2 © pCx *4»v » 
4©p$x/><8sjg«-rafc#£, ssi±©^i©p 

40 41-£^LTB-f *V42«, «St«!iAx**f-4 0 
OKeV. aAK-^ft3x 1 O^cm-^SA?^ 

9 cx^b) . siti&ssi i^bjsmsf^^-raffi® 

VTSg 2 © p f x ;i/4 . 354 © p tJ x /V8i gaffi^iK) 

*2«pixM, 354©p^x;u8TSPK:B-f *v 
72«?£A*^^ i P-1.3MeV, ttAP-XI8xi 
0 l3 cm- 2 T-SA^7 9 (lie) . 
[0 0 3 8] SffiliS«©ie«S**1"S» 

50 SSl©pf x;P3. 352©pt>x;v4S!J c m4©pt>x;i' 



- 7 - 



(8) 



13 

flcLT, P-fsfr/fflSBitHttAx+JMf-TOOKe 
V, aAK-XMlxiO^cm-'-eaA*^? (X 

3.3£5©n£x;l>5,10<!:gE!S£ffoK:* 313,3150 
nCn*5.10TS»rB-f*V72*, 0J*.H&Ax*/I/ 
=P-1.3MeV, 10 18 cm- z T?-f 
#V?£A«fT? (He) . 

[0039] *©#* gsitsflfflssfts^-raf 

*-*flW6***-f8fc»K:» 3fl©pf x*3H22 

IB:PgOP-i'*vaA62 «> t^liSA****-! .2 
MeV, 5xAK-XS5x 10»cm' s *±!?liAx* 
*¥-4 0 0KeV, 8EAK— XS3X 1 0 18 cm* z "C 

ftfcd (igf) . sec, ssu ££*}©$€£** 

•fS8»&*$#2£^#-rSfc»K^ 
8Sftt<g«l-£BC> 312, 3i4©P$xM, 8TS5 
£0*353. 3S5©n9x*5.10 TS©«©««7iigU 
a?3HftaJ;$^ ^«P-f*v22*?£Ax*;i/^- 
2MeV, ^AK-Xglxl0 18 cm- z TffiA^ft 

&5 (igg) . «w«liSfifl:flfe»®i»i« 

10 50^0, 2HfWf5tt5CiK:J;t>s HI (b) 
Lfc» 3!l©pf x»3 * { , 312©pfx*4, 314® 

CflfJM-SVimiB&ftS. g!3,3S5©n<>x 
* 5.10V, S«>ii*««2Stf'>*-^««6i«« 

HCZ\ 3fl©pOx*3, 3S2©pS 

x*4, 3!3®n£x;i'5s 314©p£x;i>8 H5©n 
»x*10«iWSt8*:»»^* y}£A©!EJ?CS!lPgttfc 
v. 

[0 040] «HBflCJ:!»»i«S*i*:f **fl|JBKJ: 
*Ui. **-*<a*6» 3ll©pf x^3, 312,314© 
p*x/P4.8s 3?3,3S5©nC7x/i/5.10«*tne#xKa 

SRfn©s»aa*fflv>s c <i:<t < B?s©«H**#jawa 

ciVWCfcafc©, *Httfia«3EV&a£tt!K 

3U©p£**3iS$*»6'>*-^g86*«TSS2© 
p*x*4«»cS8ffi«*«'hStt8ct*«T?r«£tt 

ffie-f *vi£AU' Mt5Cfc-?^?6Mg0: 
a^ajfrhaffCMRStiaYtt^ S&ki^x^I 

aoaio^iaBoaincftSBaa* b 

CiVpJtgitta. 3!2©p>?x;i/4, 3S4©p 
9 x ;w8ti£ x *T»K P S*B«tfS& 7 €*-T 8 fc lb. 

2 © p 0 x ;Mi3S4© p £ x ;u8fS©«5tA&Sc8£#8 
ciiSffdflBitta. 3l3.3l5©n*x^5,10 
ttT»Cpffl««MB«7t*-j"8fc», *3.Se5©n# 
x *S. 10 <t«©i£*Si«2Rtf £*- *tttt6 & 
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[00411 OHM 3) *BB«>B«a3iL"CB* 
jg3£^L;fc¥£<*gE©»rffiB-e£8Bl (c) 

(c) fc*^T» lttifcffiBWU 0~2 0flcmgffi© 
pgi/'jaygfiu 2ftai«lfcfi««)»WB*«r8n 
3«SffiliKU«mS*Wf 8311© 
P 9x/K 4{4Sffil«i:I^C®mS!* : ff , fS3l2©P'>x 
A\ 5«gS«14SJ»©**a!**-r83S3©n 

a. iou*«itKtt©i8^swaa5©n$** 

T?*8. tfcB9C*^T, (a)~(e)ttS©a*fS« 
2, SSl©pe>x*3> 352.3!4©pt>xM.8, 313. 
3*5©n9x»5,Hk £*-;v$i£6&A©WW6K 
ft«e9l/tt*8. 4fc, BaSttB*&ftSX£14> 

[0 04 2] «*W&**l*2B¥mtoe«aMtl-£JBC 

2fl i^Ki, g«lSB (±HD *»6©8^ffl©»SJB»fi 
2umT*8. f*-JHW6tt» ¥B»K:tt»l©P 
•> » * 3 ©EB£E 0 m*. ^Hft«K»««B 9 (e) 

TOVtoPBBU JSBOSc^tiOiSIS Jwtt»2. 7 um 

«-ra«aSi«:8. 3!l©p£x*3tt> spffltoCttJH 

ffi*«>>*-^fa«6K:ffl**iaffl3ST-, *©*«$»«£ 

»WttB9(b)C^$naJ:^C, ±BVg«l©SB 
eBSU fa5*a»a*«*2±«K:tt«U JSEn© 
30 »*ncoaSJp»xll«1.5/xm-C*8. 

£fc fcaRKJCSS 1 © P * x * 3 ©$6S©$cf 2 
am-CJ&S. 4fc. 3Sl©pf x*3tt±B*K^"Cn 

soaacss^cBiftwa. 

[0 04 3] 312, 354©p£x/U4.8«U IM&W&i 

losiBcsiu jsBva»a*-ta«2±spcfi:a-r 
a«a-e*a. *©3RM»affi»*iiH9(id&wsn 
aA'jKi, ±Bvastgi©sffic«su, aB*««»a 
z-m® 2 ±»c«»a*«« 2 Kiigfa l <t^ ± 5 c 

s 1 ^^35 i(opfx/i/3t mant^BS^rflBftMa 

ft8Citt*l^©T?afl[*aSCLTR3S-e*ft^«^<» 
&8. IS3.3l5ffln»x;u5.10«, ±BVffiffil©S 

Kt-SSL. j2B*«ffi»a*ifi«2±BK:fl:s-ra«3§ 

T?£5. .*©^M«Jiaffi»fl>«B9(d)K:S5StiaJ:d 
±B*«affil©SfBK:SgU BBVBiWii-Ba 

■2±aea»a*ffl*2K«ttUtt^±3fcttBu is 
50 «*2itta««ci6B^rffltt«a'c*a. 
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[0 04 4) #§gffi0gewLfcfil£C£fttf> SIlOp 
^x^30**B^KJC&3iS-li-a^il*«iE)t3, Sg2© 

P *x n>4R&»4 © p f x n>m#mzn§g.&)*&m t 

[0 04 51 *ISSC*^Tfc*&|ll©f^e31,2© 
Ifc&WWDRAM^WXKlfctfSV:? Fx?-, « 
ft#88tt©ffl.B:::frab£fta. SfcKs **ac*^ 
Ttt*3893©&KSfll2©«£<!:Pi!»> Sg3.Sil5©n«> 

x n> 5 , io© f * * * - *<a« £ ttgft 3 fcC 
SfefS^nJieittS. **:£»© n*x;WB 

g3fflnCx*tg50ni?iAiOB) C*l>T 
**t*ftHftS •> x S C i*«njgg £ ft 5 

[0 04 61 *S8W©f&flifl3K:*ltS¥iS#£g©fi 
jg£fc©10!l*, IgSriBBX?*5B4£ffl^T3M8* 

s. itffi«t* < io~2onsacopS!->y3^s«i± 
ess i tmmsiz^t i © p f x * 3 * j^js 

■fafcWKl, $*H7* h ue>Xb-7**31£0j£LT 
B -f # VJ$A32« «3I^ttaAx ***~400KeV, 
SxAK-Xg2x 10 18 cm- 8 T?{xA«f7ft9 (IS 
a) . fcK, ^l£H&**S**r«»2©p** 
*4StfgS4©p£x*8£^&t5fc:«>fc:, SfilJJS 
l©p$x/l>3fti|^©Bf5£0«Btfc, 7*hU5>*h 
■7 X ?41 •SJ&JS UT B ■< is V42£ 01pL«}xA^* * *- 
400KeV, aAK-XI3xlO"cm- i! TiiA« 

(xgb) . s&ca«itK««)SW8a!*irr 

•5jj£3.|g5©n<J>x/P5.10*^j£?- SfctoC i"J = 
V Sffi 1 ±©g 1 © p •> x *3&tf |g 2 © p 9 x 

n-omfcamiXK-s v* \ u^x ]^x?5i£j&£u 

P*#V52€ffl*«ffiA**;i'*-7 0 0K:eV, SxA 
K-Xftlx 1 0 ia cm- 8 -e}xA*ffft9 (lie) . 

[00471 zo&s tmvmmmzGi-ZTi 
ss*-*^ 6 «^j£r siopfs^3 

*V82«, ffl*.t2SAx*A'*-2MeV, &AK-X 
I5xi0 12 cm- 2 ;ttA**^-l. 2MeV. tx 
AK-XS5X 1 0 12 cm- z *J:yaAx*J^-4 0 
OKeV, }xAK-Xfi3x 1 0 12 cm- 2 T^*vftA 
*ffft3 (18 d) . 

[00481 S&tSffil ££*J©*gffiS!£W-f3S*> 

££l£BC P «f * V22« *^-2.7MeV, 
SEA K - Xm 1 x 1 0 10 c nr a X!-f * VftA*fitt *> 
(lie) „ S&fc*«fcgt*<b©fc©©JWI4, M 
0 5 0X2, 2R?IBWT*^CiK:±»), 01 (c) 
tz^Lfc, &l©p£x;i<3:&<, gS2©p£xM, SI 
4 © p £ xM&tfSffil tS&fcJCffeSSftfc f x ;H» 

'&mmzm<»imtt£h. sfc, 353,315011* 

x^5,10*«, a*Wi*«*2S^**-/Kfi«6t*« 
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WC«iS*ifc<» x**3B*»flW 5»*<l>JeB£ft3. 
Cut!, H»ii*1i«2, g31©p->x*3, £2,314 
©p£x*4,8, 5S3.S|5©ii*x;v5,10£^j£-f5fc 

©©I' * i'txA©l@»?^w^dlBaft^' , . 

[0 0 4 91 *Sg«05K:«fctt«, »1 
©p£x*3, g2,J64©p9x*4,8, gl3,3150n 

* x *5, 10tt*n«l*MI»HOllM«*fflt^ 5di 

70 *-;v|g«6«gT3i2©p*xMS8&CS3ffili*18 

/hs-ttsci^Bjegitts. n&e, 2 a 

< gflfK'T * VttAl/CJIMlStiS 
©XN v^^^fettSiaEKHKlWaiMWClWIRSft 

2©p£xM. g4(5pC x*8tt2x*T$S©J££85 
S*«ffi»ii*<a*2©J:ffi©«^a!SJ;t>'b«^«>ffl 

5 © n * x * 5 . lOtt 9 x ;vTS8©8£i£ 5 
20 «|*2±ffl©»&»3±t>'biSVVfc»» Sg3,3l5©n 

* x * 5 , io£s«>&*^«2;&tf •> * - *««b i ©m 

^Kj&»**Rlfig<!:ft5. JEC*2~»5 

m&mw *Mm- Mm < as. 

[00501 ft*, 3«Sflll~3K:*^rttpaf 

30 [005 11 *fc> JMMU~aK*V v CttC»x*tf« 

gl©pf x^«S5*»€.f *-JKB«*IITW2 
©p *x;uig^©H©^*E«JK^S2A { «i^*W4> 
g 1 © p * x & f * -^fa«*ST SI 2 © p f 

i^«g35©H©25SIW/hS< , r'5Ci:* < ^ftet?*5. ?! 
■5.-C, 8Sl©pS x*. ^2,^4fflp->x>w, ^3.^ 
5 © n * x^tt»»31K J: 

*»©»«,awpi»*« < <> t < < -r a 

^0 t?*-/u^©e5^FI«! J PMit&SBE^ffi* < ii^^ 
ftSi-5twm«, ^l©p->x/i'jK^*»?>f 
^«STSg 2 © p f x /l/8gSt©Il0l6£8'h3 < f 5 ^ 
i*<plfig<tft5. 

[00521 S?,C, Si»«!l~3C*^Tttf 
HH$£sl 1 © P f x ^©ffi£Ufl#f!gffl <i: LT©*fflf^: 

[00531 

so [jswfflaijsu ju±©«t^iw, *fsij)iiai|i^sffi^ffl 
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w&mvm®3L*mirz&iov x* 
^s^x^a©-?, s<gi^u«ms« : &-r5^2©* 

Sg2 © 9 x;wsg$K£affiil£/>s < f a c 

[0054] tfcs sffiiKu^ma**-rs^2.sg 
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